Searching f'AJ 



http7/ww1jpdljpo.gojp/PAV 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2000-162566 
(43)Date of publication of application : 16.06.2000 



(51)Int.CI. 



G02F 1/09 
G01R 33/032 
G02B 5/28 
G11B 11/10 
H01F 10/20 
H01F 10/26 



(2 l)Application number : 10-336613 
(22)Date of filing: 27.11.1998 



(71) Applicant : TOKYO INST OF TECHNOL 

(72) Inventor : ABE MASANORI 

INOUE MITSUTERU 
KITAMOTO JINKO 



(54) MAGNETO-OPTIC EFFECT ENHANCING ELEMENT AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magneto-optic effect 
enhancing element with an improved magneto-optic effect enhancing ratio 
by preparing a ferritic film with a ferritic plating method without high 
temperature-heating. 

SOLUTION: A magneto-optic effect enhancing element having a 
sandwiched structure to satisfy the Fabry-Perot resonance condition is 
manufactured by forming a first dielectric multilayer reflection film 1, with 
two kinds of dielectric films 4, 5, 6, 10, 1 1, 12 stacking alternately by 
vacuum depositing or sputtering on a substrate, by forming a ferritic film 3 
by a ferritic plating method at ≥20°C and ≤100°C on the dielectric 
multilayer reflection film 1 and by forming a second dielectric multilayer 
reflection film 2, with two kinds of dielectric films 7, 8, 9, 13, 14, 15 
stacking alternately by vacuum depositing or sputtering on the ferritic film 
3. 
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2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magneto-optical-effect increase element characterized by producing the aforementioned ferrite film by the 
ferrite galvanizing method at 20-degree-C or more temperature of 100 degrees C or less in the magneto-optical-effect increase 
element constituted so that the Fabry-Perot resonance conditions might be satisfied while considering as the sandwich 
structure on both sides of the ferrite film between the 1st and 2nd dielectric multilayer reflective films. 
[Claim 2] The magneto-optical-effect increase element characterized by to produce the aforementioned ferrite film by the 
ferrite galvanizing method at 20 degrees-C or more the temperature of 100 degrees C or less in the magneto-optical-effect 
increase element which constituted so that the conditions which the optical localization effect in a multilayer with the 
disordered laminated structure generates might be satisfied, while carrying out the laminating of a dielectric film and the 
ferrite film by turns one by one and considering as multilayer structure. 

[Claim 3] Carry out the laminating of two kinds of dielectric films by turns by the vacuum deposition method or the spatter on 
a substrate, and the 1st dielectric multilayer reflective film is produced, this, while a ferrite film is produced on the 1st 
dielectric multilayer reflective film, and carrying out the laminating of two kinds of dielectric films by turns by the vacuum 
deposition method or the spatter on this ferrite film, producing the 2nd dielectric multilayer reflective film and considering as 
a sandwich structure The manufacture method of the magneto-optical-effect increase element characterized by facing 
manufacturing a magneto-optical-effect increase element so that the Fabry-Perot resonance conditions may be satisfied, and 
producing the aforementioned ferrite film by the ferrite galvanizing method at 20-degree-C or more temperature of 100 
degrees C or less. 

[Claim 4] While carrying out the laminating of a ferrite film and the dielectric film by turns one by one on a substrate and 
producing multilayer structure While it faces manufacturing a magneto-optical-effect increase element so that the conditions 
which the optical localization effect in a multilayer with the disordered laminated structure generates may be satisfied, and 
producing the aforementioned dielectric film by the vacuum deposition method or the spatter The manufacture method of the 
magneto-optical-effect increase element characterized by producing the aforementioned ferrite film by the ferrite galvanizing 
method at 20-degree-C or more temperature of 1 00 degrees C or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the magneto-optical-effect increase element 
manufactured by the manufacture method which raises the rate of magneto-optical-effect increase of the 
magneto-optical-effect increase element constituted so that the "Fabry-Perot resonance conditions" and "the conditions which 
the optical localization effect in a multilayer with the disordered laminated structure generates" might be satisfied, and this 
manufacture method. 
[0002] 

[Description of the Prior Art] As a conventional example of a magneto-optical-effect increase element, the thing of the 
structure shown, for example in drawing 1 and drawing 2 is proposed. The conventional example (henceforth the conventional 
example 1) shown in drawing 1 paper "huge en hunger-strike MENTO of the magneto-optics Faraday effect by optical 
localization" an invention-in-this-application person - Institute of Electrical Engineers of Japan MAGUNE tex study group 
data; - MAG- to 96-168P1-10 (November, Heisei 8 Saitama University) In order to announce as (calling it a paper 1 
hereafter) and to increasejhe magneto-optical [effectjof a ferrite film , it is constituted as a sandwich structure which 
sandwiched the ferrite film 3 among 2 sets of dielectric multilayer reflective films 1 and 2. The conventional example 
(henceforth the conventional example 2) shown in drawing 2 An invention-in-this-application person to the Magnetics Society 
of Japan 21 and P187-P192 (1997) It announces as a paper "huge en hunger strike MENTO of the magneto-optics Faraday 
effect by the optical localization with the disordered laminated structure of a multilayered film" (henceforth a paper 2), and is 
constituted as multilayer structure which carried out the laminating of the ferrite film and dielectric film which changed 
thickness by turns. 

[0003] In the conventional example 1, (dielectric-film I);4 which are two kinds of dielectric films from which a refractive 
index differs the dielectric multilayer reflective films 1 and 2, respectively, 5, 6, 7, 8 and 9 and dielectric-film (II); 10, and 1 1, 
12, 13, 14 and 15 are deposited by turns, and they are produced, as the two above-mentioned kinds of dielectric films (I), and 
(II) - Si02 and Ta 205 etc. - using an oxide dielectric film, this oxide dielectric film is about 300 degrees C or less in 
temperature, and is produced by the vacuum deposition method, the spatter, etc. The magneto-optical effect is increased by 
adjusting the thickness of two kinds of dielectric films, and one kind of ferrite film, and satisfying the "Fabry-Perot resonance 
conditions" for the conventional example 1 in the meantime. 

[0004] On the other hand, in the conventional example 2, one kind of dielectric films 16, 17, 18, 19, and 20 and one kind of 
ferrite films 21 , 22, 23, 24, 25, and 26 are deposited by turns, and multilayer structure is produced, as the one 
above-mentioned kind of dielectric film Si02 Or Ta 205 etc. using an oxide dielectric film, this oxide dielectric film is 
about 300 degrees C or less in temperature, and is produced by the vacuum deposition method, the spatter, etc. The 
magneto-optical effect is increased by adjusting the thickness of each dielectric film and each ferrite film, and satisfying "the 
conditions which the optical localization effect in a multilayer with the disordered laminated structure generates" for the 
conventional example 2 in the meantime. 
[0005] 

[Problem(s) to be Solved by the Invention] Although it is necessary to carry out a temperature up to about 900 degrees C or 
more in order to make a ferrite film into the crystalline substance which shows ferromagnetism, since diffusion of a metal ion 
takes place between oxide dielectric films and an oxide dielectric film, and a ferrite film even if it is the case where a 
temperature up is carried out, for example to about 500 degrees C, the magneto-optical-effect increase phenomenon between 
the oxide dielectric film itself and an oxide dielectric film, and a ferrite film will be reduced remarkably. Therefore, when a 
temperature up is carried out to about 500 degrees C or more as mentioned above and a ferrite film is produced, the rate of the 
**** optical effect increase of a magneto-optical-effect increase element will be reduced remarkably. 
[0006] this invention is made paying attention to the above-mentioned problem, and aims at offering the 
magneto-optical-effect increase element it was made to raise the rate of magneto-optical-effect increase, and its manufacture 
method. 
[0007] 

[Means for Solving the Problem] The 1st invention according to claim 1 is characterized by producing the aforementioned 
ferrite film by the ferrite galvanizing method in the magneto-optical-effect increase element constituted so that the 
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Fabry-Perot resonance conditions might be satisfied, while considering as a sandwich structure on both sides of [ for the 
above-mentioned purpose ] a ferrite film at 20-degree-C or more temperature of 100 degrees C or less between the 1st and 
2nd dielectric multilayer reflective films. 

[0008] While the 2nd invention according to claim 2 carries out the laminating of a dielectric film and the ferrite film by turns 
one by one for the above-mentioned purpose and considering as multilayer structure, it is characterized by to produce the 
aforementioned ferrite film by the ferrite galvanizing method at 20 degrees-C or more the temperature of 100 degrees C or 
less in the magneto-optical-effect increase element which constituted so that the conditions which the optical localization 
effect in a multilayer with the disordered laminated structure generates may satisfy. 

[0009] For the above-mentioned purpose, the 3rd invention according to claim 3 Carry out the laminating of two kinds of 
dielectric films by turns by the vacuum deposition method or the spatter on a substrate, and the 1 st dielectric multilayer 
reflective film is produced, this, while a ferrite film is produced on the 1st dielectric multilayer reflective film, and carrying 
out the laminating of two kinds of dielectric films by turns by the vacuum deposition method or the spatter on this ferrite film, 
producing the 2nd dielectric multilayer reflective film and considering as a sandwich structure It faces manufacturing a 
magneto-optical-effect increase element so that the Fabry-Perot resonance conditions may be satisfied, and it is characterized 
by producing the aforementioned ferrite film by the ferrite galvanizing method at 20-degree-C or more temperature of 100 
degrees C or less. 

[0010] For the above-mentioned purpose, the 4th invention according to claim 4 While carrying out the laminating of a ferrite 
film and the dielectric film by turns one by one on a substrate and producing multilayer structure While it faces manufacturing 
a magneto-optical-effect increase element so that the conditions which the optical localization effect in a multilayer with the 
disordered laminated structure generates may be satisfied, and producing the aforementioned dielectric film by the vacuum 
deposition method or the spatter It is characterized by producing the aforementioned ferrite film by the ferrite galvanizing 
method at 20-degree-C or more temperature of 100 degrees C or less. 
[0011] 

[Effect of the Invention] Since according to the claim 1 the ferrite film of the magneto-optical-effect increase element which 
constituted the ferrite film in the ****** sandwich structure between the 1st and 2nd dielectric multilayer reflective films is 
produced by the ferrite galvanizing method at 20-degree-C or more temperature of 100 degrees C or less so that the 
Fabry-Perot resonance conditions may be satisfied, degradation which originates in the dielectric multilayer reflective film 
itself] row at the heating at high temperature of the rate of magneto-optical-effect increase between a dielectric multilayer 
reflective film and a ferrite film is not produced. Therefore, the high rate of magneto-optical-effect increase will be secured, 
and the magneto-optical-effect increase element from which a high performance index is obtained can be realized. 
[0012] So that the conditions which the optical localization effect in a multilayer with the disordered laminated structure 
generates may be satisfied according to the claim 2 The ferrite film of the magneto-optical-effect increase element which was 
made to carry out the laminating of a dielectric film and the ferrite film by turns one by one, and was constituted in multilayer 
structure Since it produces by the ferrite galvanizing method at 20-degree-C or more temperature of 100 degrees C or less, 
degradation which originates in the dielectric multilayer reflective film [ itself] row at the heating at high temperature of the 
rate of magneto-optical-effect increase between a dielectric multilayer reflective film and a ferrite film is not produced. 
Therefore, the high rate of magneto-optical-effect increase will be secured, and the magneto-optical-effect increase element 
from which a high performance index is obtained can be realized. 

[0013] According to the claim 3, a ferrite film is produced between the 1st which carried out the laminating of two kinds of 
dielectric films by turns by the vacuum deposition method or the spatter, and constituted them, and 2nd dielectric multilayer 
reflective films. In case a magneto-optical-effect increase element is produced so that the Fabry-Perot resonance conditions 
may be satisfied Since this ferrite film is produced by the ferrite galvanizing method at 20-degree-C or more temperature of 
100 degrees C or less, degradation which originates in the dielectric multilayer reflective film [ itself] row at the heating at 
high temperature of the rate of magneto-optical-effect increase between a dielectric multilayer reflective film and a ferrite film 
is not produced. Therefore, the high rate of magneto-optical-effect increase will be secured, and the manufacture method of a 
magneto-optical-effect increase element that a high performance index is obtained can be realized. 
[0014] According to the claim 4, carry out the laminating of a ferrite film and the dielectric film by turns one by one on a 
substrate, and multilayer structure is produced. In case a magneto-optical-effect increase element is manufactured so that the 
conditions which the optical localization effect in a multilayer with the disordered laminated structure generates may be 
satisfied Since the aforementioned ferrite film is produced by the ferrite galvanizing method at 20-degree-C or more 
temperature of 100 degrees C or less, degradation which originates in the dielectric multilayer reflective film [ itself] row at 
the heating at high temperature of the rate of magneto-optical-effect increase between a dielectric multilayer reflective film 
and a ferrite film is not produced. Therefore, the high rate of magneto-optical-effect increase will be secured, and the 
manufacture method of a magneto-optical-effect increase element that a high performance index is obtained can be realized. 
[0015] 

[Embodiments of the Invention] Hereafter, the gestalt of operation of this invention is explained in detail based on a drawing. 
Drawing 1 is the cross section showing the structure of the magneto-optical-effect increase element of the 1st operation gestalt 
of this invention. Theoretically, the same structure as the conventional example 1 is used for the magneto-optical-effect 
increase element of this operation gestalt, and it is constituted as a sandwich structure which sandwiched the ferrite film 3 
between the 1st dielectric multilayer reflective film 1 and the 2nd dielectric multilayer reflective film 2. 
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[0016] In this operation gestalt, (dielectric-film I);4 which are two kinds of dielectric films from which a refractive index 
differs the dielectric multilayer reflective films 1 and 2, respectively, 5, 6, 7, 8 and 9 and dielectric-film (II); 10, and 1 1, 12, 
13, 14 and 15 are deposited by turns, and they are produced, as the two above-mentioned kinds of dielectric films (I), and (II) 
- Si02 and Ta 205 etc. using an oxide dielectric film, this oxide dielectric film is about 300 degrees C or less in 
temperature, and is produced by the vacuum deposition method, the spatter, etc. The magneto-optical effect is increased by 
adjusting the thickness of two kinds of dielectric films, and one kind of ferrite film, and satisfying the "Fabry-Perot resonance 
conditions" in this operation gestalt in the meantime (in addition, refer to the paper 1 mentioned above about "the thickness 
adjustment method to which the Fabry-Perot resonance conditions are satisfied"). 

[0017] Next, the manufacture method of the magneto-optical-effect increase element of this operation gestalt is explained. 
First, the laminating of two kinds of dielectric films (I) and the (II) is carried out by turns at the temperature of about 300 
degrees C or less by the vacuum deposition method, the spatter, etc. on the substrate which is not illustrated, and the 1st 
dielectric multilayer reflective film 1 is produced. Next, the ferrite film 3 is made to deposit by the ferrite galvanizing method 
on the 1st dielectric multilayer reflective film 1 in 20-degree-C or more solution 100 degrees C or less (here). Plating speed 
falls remarkably, the autoclave container for suppressing evaporation of water above 100 degrees C is needed (turning 
complicated), and the reason which limited the temperature requirement to 20 degrees C or more 100 degrees C or less is 
from **, when the degree of aqueous solution temperature is less than 20 degrees C. Then, on the ferrite film 3, the laminating 
of two kinds of dielectric films (I) and the (II) is carried out by turns by the vacuum deposition method, the spatter, etc., and 
the 2nd dielectric multilayer reflective film 2 is produced, and it considers as a sandwich structure. The thickness of each 
component of a magneto-optical-effect increase element shall be controlled to satisfy the Fabry-Perot resonance conditions 
between such a series of manufacturing processes. In addition, although the 2nd dielectric multilayer reflective film 2 was 
produced by the above-mentioned manufacture method after making the ferrite film 3 deposit on the 1st dielectric multilayer 
reflective film 1 Instead, the 1st dielectric multilayer reflective film 1 and the 2nd dielectric multilayer reflective film 2 are 
beforehand produced so that a predetermined crevice may be secured. Then, you may make the ferrite film 3 deposit on the 
crevice between the dielectric multilayer reflective films 1 and 2 by the ferrite galvanizing method in 20-degree-C or more 
solution 100 degrees C or less. 

[0018] Since the magneto-optical-effect increase element of this operation gestalt is manufactured by the above-mentioned 
manufacture method of not performing heating at high temperature at the time of ferrite film production, even if it can 
heighten the magneto-optical effect infinitely and takes into consideration the gap from the theory by the various cause, 
without increasing an optical absorption or decreasing a reflection factor, a magneto-optics performance index increases 
remarkably theoretically by the "Fabry-Perot resonance." Therefore, the magneto-optical-effect increase element of this 
operation gestalt can raise those performances by leaps and bounds, when it applies to various kinds of storage devices using 
the magneto-optical effect, a measuring machine machine, a control equipment, etc. (there are a magneto-optic disk, a current 
sensor, a magnetic field sensor, a Faraday-rotation element, a magneto-optics magnetostatic wave element, an optical display 
element, ****** deflecting system, an optical switch, an optical isolator, an optical circulator, etc. as an example). 
[0019] Drawing 2 is the cross section showing the structure of the magneto-optical-effect increase element of the 2nd 
operation gestalt of this invention. Theoretically, the same structure as the conventional example 2 is used for the 
magneto-optical-effect increase element of this operation gestalt, and it is constituted as multilayer structure to which the 
laminating of a ferrite film and the dielectric film was carried out by turns one by one. 

[0020] In this operation form, one kind of dielectr ic films 16, 17, 18, 19, and 20 and one kind of ferrite films 21, 22, 23, 24, 
25, and 26 are deposited by turns, and the multilayer structure of a total of 1 1 layers is produced, as the one above-mentioned 
kind of dielectric film -- Si02 Or Ta 205 etc. - using an oxide dielectric film, this oxide dielectric film is about 300 degrees 
C or less in temperature, and is produced by the vacuum deposition method, the spatter, etc. The magneto-optical effect is 
increased by adjusting the thickness of each dielectric film and each ferrite film, and satisfying "the conditions which the 
optical localization effect in a multilayer with the disordered laminated structure generates" in this operation form between a 
series of above-mentioned processes, (in addition). Refer to the paper 2 mentioned above about the thickness adjustment 
method to which the conditions which the optical localization effect in a multilayer with the laminated structure confused the 
account of a top generates are satisfied." 

[0021] Next, the manufacture method of the magneto-optical-effect increase element of this operation form is explained. First, 
it is made to deposit on the substrate which does not illustrate the ferrite film 21 by the ferrite galvanizing method in 
20-degree-C or more solution 100 degrees C or less. Next, a dielectric film 16 is produced at the temperature of about 300 
degrees C or less by the vacuum deposition method or the spatter on the ferrite film 21 . Like the following, the laminating of 
the ferrite film 22, a dielectric film 17, the ferrite film 23, a dielectric film 18, a dielectric film 20, and the ferrite film 26 is 
carried out by turns one by one, and the multilayer structure of a total of 1 1 layers is produced. The thickness of each 
component of a magneto-optical-effect increase element shall be controlled to satisfy "the conditions which the optical 
localization effect in a multilayer with the disordered laminated structure generates" between such a series of manufacturing 
processes. 

[0022] Since the magneto-optical-effect increase element of this operation form is manufactured by the above-mentioned 
manufacture method of not performing heating at high temperature at the time of ferrite film production, According to "the 
optical localization effect in a multilayer with the disordered laminated structure", theoretically, even if it can heighten the 
magneto-optical effect by dozens times the conventional example 2 and takes into consideration the gap from the theory by 
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the various cause, without increasing an optical absorption or decreasing a reflection factor, a magneto-optics performance 
index increases remarkably. Therefore, the magneto-optical-effect increase element of this operation form can raise those 
performances by leaps and bounds, when it applies to various kinds of storage devices using the magneto-optical effect, a 
measuring machine machine, a control equipment, etc. (there are a magneto-optic disk, a current sensor, a magnetic^field 
sensor, a Faraday-rotation element, a magneto-optics magnetostatic wave element, an optical display element, ****** 
deflecting system, an optical switch, an optical isolator, an optical circulator, etc. as an example). ^ 
[0023] In addition, the magneto-optical-effect increase element of each above-mentioned operation form For the 
magneto-optical-effect increase element of the conventional examples 1 and 2 which the invention-in-this-application person 
proposed An invention-in-this-application person to "IEEE Trans.Magn.MAG-23 P3432-3434 (1987)" Paper "Plating of 
ferrite film on 8"disc at 70 ** by"spray-spin-coating" It is thought by applying the ferrite galvanizing method announced as 
method, M.Abe, Y.Tamaura, M.Oishi, T.Saitoh, and T.Itohand M.Gomi" (henceforth a paper 3) that realization is possible, 
however, in order to actually manufacture the magneto-optical-effect increase element of each above-mentioned operation 
form Just the idea of "applying the ferrite galvanizing method to the magneto-optical-effect increase element of the 
conventional examples 1 and 2" is inadequate. (1) The thickness of the multilayer which constitutes the structure of a 
magneto-optical-effect increase element and this magneto-optical-effect increase element based on the theory of the papers 1 
and & 2 which the invention-in-this-application person announced is determined. (2 It is necessary to produce each film of a 
multilayer, controlling thickness correctly and precisely so that the magneto-optical-effect increase element manufactured 
becomes what actually has the aforementioned structure and thickness.) Satisfying these requirements continues research and 
development of a "magneto-optical-effect increase element" and the "ferrite galvanizing method" from before, and the 
invention-in-this-application person who has the advanced technical force about the both sides of the above (1) and (2) is 
realized for the first time. 
[0024] 

[Example] In the structure shown in drawing 1 , resonance (resonance) wavelength is set as lambdaR -520nm. (Example 1 ) 
Two kinds of dielectric films Si02, and (refractive index n= 1.4) Ta 205 (n= 2.1) by the dielectric multilayer full reflective 
films 1 and 2 which carried out a total of six-layer laminating Co0.5 Fe 1.504 Each structure parameter of the Fabry-Perot 
thin film light resonant element made into the sandwich structure on both sides of Co ferrite film (n= 2.0) of composition was 
calculated. Consequently, the thickness of Si02, Ta 205, and Co ferrite film obtained the result of dS =93nm, dT =62nm, and 
dC =130nm, respectively (refer to Table 1). 
[0025] 
[Table 1] 
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[0026] In order to realize this structure, it is Si02 by the vacuum deposition method on BK7 glass substrate (30mm phixlmm) 
first. A film and Ta 205 The six-layer (a total of 12 layers) deposition of the film was carried out by turns, and the dielectric 
multilayer full reflective film 1 was formed. Besides, by the spin SUBURE ferrite galvanizing method, reaction mixture 
(FeC12+CoCI2) and oxidization liquid (NaN02+CH3 COONH4) were used, and Co ferrite film 3 was deposited in the 
temperature of 90 degrees C, and pH=6.9. Furthermore, the dielectric multilayer full reflective film 2 of the same structure 
was completely formed by the vacuum deposition method with the above on this ferrite film 3. In addition, the "spin 
SUBURE ferrite galvanizing method" The fault "Fe2+ ion turns into Fe3+ ion, it precipitates in solution, and membraneous 
degradation is invited" is improved. [ of the usual ferrite galvanizing method using degassed water ] the - be related in detail 
and refer to the above-mentioned paper 3 and "the Tokyo Institute of Technology doctoral dissertation (engineering)" 
(announcement day; June 20, Heisei 7, title;" development and its application of high speed and low-temperature ferrite 
plating) 

[0027] The spectrum of the light transmittance T in this thin film light resonant element comes to be shown in drawing j (a), 
and the resonance characteristic (T= 24% of peak value, half-value-width **lambda=7nm) with a peak of wavelength 
lambdaR =520nm is shown as the design. The Faraday-rotation angle also showed the resonance peak property like drawing 3 
(b) by this resonant wavelength (lambdaR =520nm), and peak value was thetaF -11.5 degree. Moreover, the magneto-optics 
performance index on appearance was thetaF/ { I n(l/T)} =1 1.5deg. In addition, the Faraday-rotation angle in the element 
constituted only with deposited Co ferrite film was thetaF =1.3deg, since the performance index was thetaF/dalpha-5deg, in 
the thin film light resonant element of this operation form, compared with the composition of only Co ferrite film, the 
Faraday-rotation angle increased by no less than 8.8 times, and the performance index increased 1 .6 times. 
[0028] (Example 2) In the structure shown in drawing 1 , except having changed resonant wavelength into lambdaR -560nm, 
when each structure parameter of the Fabry-Perot thin film light resonant element made the same setup as an example 1 was 
calculated, the result of dS -lOOnm, dT =67nm, and dC =140nm was obtained (refer to Table 2). 
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[0029] 
[Table 2] 
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m0301 Si02 of the above thickness A film and Ta 205 The film and Co ferrite film were depos.ted by the same method as an 
example 1, and the thin film light resonant element was produced. lambdaR =560nm showed the resonance character!^ it is 
a peak and T= 24% of light transmittances and Faraday-rotation angle thetaF =1 1 .6 degree were obtained as this thin film 
light resonant element was shown in drawing 4 (a). In this case, it was 8.3 times the rate of increase of a Faraday-rotation 
angle of this to the composition of only Co ferrite film, and was 1 .6 times the rate of increase of a performance index l of this. 
m031] In the structure shown in drawing 2 , the whole thickness is set as 5 m.crometers. (Example 3) To each class which 
Ed it into 16, it is Si02. A diele^film (henceforth S), or composition CoO.5 Fe 1 504 The ferrite fi hn of composition 
Thickness dS of S layers independent [ examining all the combination that arranges (it is hereafter called C) J And 
independent C layer thickness dC The ratio was changed and the combination about which a Faraday-rotation angle increases 
bv wavelength lambdaR =0.83 micrometer was searched for by computer simulation. Consequently, S.02 When independent 
layer thickness of a dielectric film (S) and Co ferrite film (C) was set to dS =0.34micrometer and dC =0.28micrometer and 
these were arranged in order of (CSSCCSCSSCCSCSSC), it became clear that a Faraday-rotation angle increases remarkably, 
namely, like C(0.28 micrometers) S(0.34micrometerx2) C(0.28micrometerx2) S(0.34 micrometers) C(0.28 micrometers) 
S(0 34micrometerx2) C(0.28micrometerx2) S(0.34 micrometers) C(0.28 micrometers) S(0.34micrometerx2) C (0.28 
micrometers) Co ferrite film and Si02 from which thickness differs, respectively By piling up a total of 1 1 layers of films by 
turns showed that increase of a Faraday-rotation angle was realizable (refer to Table 3). 
[0032] 
[Table 3] 
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r00331 Then the mutual deposition film of the 1 1 above-mentioned layers was produced by the same ferrite galvanizing 
method and same vacuum deposition method as an example 1 . Consequently, as shown in drawings b), as the maximum 
peak (maximal value thetaF =-1 .3deg) with a sharp Faraday-rotation angle was shown in wavelength lambdaR 
=0.83micrometer and it was shown in drawing (a), the sharp maximum peak (54% of maximal value) was shown .ho for 
permeability. Furthermore, the satellite peak of a place was also partly observed by the long wavelength side rather than this 
resonant wavelength. In this case, it was 4.5 times the rate of increase of a Faraday-rotation angle [ in / wavelength lambdaR 
=0.83micrometer/to the composition of only Co ferrite film ] of this, and was 1.4 times the rate of increase of a 
magneto-optics performance index of this. 



[Translation done.] 
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